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[57] ABSTRACT 

In communications control unit for sequentially scan- 
ning a plurality of line sets to which full-duplex lines are 
connected, for reading out line control word provided 
in correspondence to the line from a memory when a 
data transmission/reception request exists in the line set, 
and for executing the data transmitting and receiving 
operations with the relevant line set, one line control 
word including both of transmission control informa- 
tion and reception control information is read out in the 
time slot assigned to one full-duplex line, and the data 
transmitting and receiving operations are simulta- 
neously executed. 

6 Claims, 4 Drawing Sheets 
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FIG. 4 
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COMMUNICATIONS CONTROL UNIT 

BACKGROUND OF THE INVENTION 

The present invention relates to a communications 5 
control unit for scanning a number of lines and for trans- 
mitting and receiving data on a time-sharing basis; and, 
more particularly, to a communications control unit for 
efficiently transmitting and receiving data on full- 
duplex lines. 10 

Hitherto, as a system for transmitting and receiving 
data by scanning a plurality of lines, there has been 
known a line scanning system disclosed in JP-No.-B-55- 
3743 or the like. According to this system, the informa- 
tion bits which are transferred from each line are assem- 15 
bled to construct one character, the constructed charac- 
ter is set into an assembly buffer area in a line control 
word memory which is provided in correspondence to 
each line and upon completion of the construction of 
one character, a flag bit indicative of the completion of 20 
the construction of one character is also set into this line 
control word. On the other hand, a line controller scans 
the flag bit in the line control word memory for every 
line. For the line in which a character is not constructed 
yet, only the flag bit is checked and the next line is then 25 
scanned. With respect to the line in which the character 
has already been constructed, if this character should be 
transferred to an upper data processor, it is transferred 
and thereafter, the next line is scanned. The transmis- 
sion is executed by operations which are opposite to the 30 
receiving operations mentioned above. Namely, the line 
controller scans the line control word memory for 
every line and checks for a flag bit indicating that the 
character which had previously been transferred to the 
buffer area in the line control word memory has been 35 
transferred to the line. If this flag bit is set and the data 
to be subsequently transmitted exists, the next character 
is transferred. Thereafter, the next line is examined. 

According to this system, in the case of the half- 
duplex line, only either the reception or the transmis- 40 
sion is executed at one time by use of one line control 
word. By alternately performing the reception control 
and transmission control, the transmitting and receiving 
operations of data are executed. 

In the foregoing conventional technique, in the case 45 
of the full-duplex line, the line is handled as two half- 
duplex lines in such a manner that two line control 
words are used and two time slots are taken for examin- 
ing the line, thereby executing the transmitting/receiv- 
ing operations. Namely, the line control word for recep- 50 
tion is checked by one time slot and the line control 
word for transmission is examined by the other time 
slot Therefore, the processing time for the full-duplex 
line is twice as long as that for the half-duplex line. 
Thus, in the case of supporting a high speed line by this 55 
line controller, there is a problem that assuming that the 
line speeds are the same, the full-duplex lines as many as 
only half of the number of half-duplex lines can be pro- 
cessed. 

On the other hand, in the case of controlling the 60 
transmitting side depending on the state of the receiving 
side, there is a problem that a special hardware to com- 
municate between the receiving side and the transmit- 
ting side is necessary. 

SUMMARY OF THE INVENTION 65 

It is an object of the present invention to improve the 
processing capability for the full-duplex lines and to 
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achieve a processing time equal to that for the half- 
duplex Lines. 

This object is accomplished by reading a single line 
control word, including both transmission control infor- 
mation and reception control information, within a time 
slot assigned to one full-duplex line and simultaneously 
executing a data transmitting operation and a data re- 
ceiving operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a constitutional diagram showing a constitu- 
tion of an embodiment of the present invention; 

FIG. 2 is a format diagram of line control words 
shown in FIG. 1; 

FIG. 3 is a block diagram showing a constitution of a 
line controller shown in FIG. 1; and 

FIG. 4 is a timing chart showing the operation in 
each section in one time slot 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An embodiment of the present invention will be de- 
scribed hereinbelow with reference to the drawings. 

FIG. 1 is a diagram showing the configuration of an 
embodiment of a line control system of the invention. In 
FIG. 1, reference numeral 1 denotes a line controller; 2 
is a line connector; and 3a to 3/t indicate line sets. Full- 
duplex data lines 4a to 4n are connected to the line sets 
3a to 3/i, respectively. Line memories 6a to 6n are pro- 
vided in the line connector 2 in correspondence to the 
lines 4a to 4n respectively. A memory 7 in which line 
control words are stored is provided in the line control- 
ler 1. The line control word has information regarding 
the operation of each line. A common buffer memory 5 
to store transmission/reception data is connected to the 
line controller 1. 

The line controller 1 is connected to the line connec- 
tor 2 through a signal line 10 to indicate the line num- 
ber, a signal line 11 to report the state of the flag, a 
signal line 12 to transfer the transmission data, and a 
signal line 13 to transfer the reception data. 

The line connector 2 is connected to the line sets 3a to 
3n through a line set selection line 20 which is common 
to all of the line sets, a data bus 21, and transmission data 
request lines 22a to 22n and reception data request lines 
23a to 23/t which are individually provided for the line 
sets 3a to 3/x respectively. 

The line memories 6a to 6n are constituted by trans- 
mission data storage areas 31a to 31/t, reception data 
storage areas 32a to 32/t, flag bits 33a to 33a, and flag 
bits 34a to 34/t, respectively. The flag bits 33a to 33n 
indicate the presence or absence of the transmission 
data in the transmission data storage areas 31a to 31/j. 
The flag bits 34a to 34n indicate the presence or absence 
of the reception data in the reception data storage areas 
32a to 32n. 

In the data receiving mode, the data which was bit- 
serially input from the lines is formed into characters by 
the line sets 3. When the data of one character is con- 
structed, the line sets 3 activate their reception data 
request lines 23a to 23/i, thereby requesting the line 
connector 2 to fetch the data. The line connector 2 
selects the line set 3 corresponding to the activated 
reception data request line 23 through the line set selec- 
tion line 22 and fetches the data and writes it into the 
reception data storage areas 32a to 32/t in the line mem- 
ories 6a to 6n corresponding to the relevant line. At the 
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same time, the corresponding one of the flag bits 34a to indicates a scan counter to generate the line number. 
34/t indicative of the presence of the reception data is set The lines are sequentially scanned in accordance with 
to 1. When the data is fetched to the line connector 2, an output of the scan counter 50. 
the line set 3 resets the reception data request line 23 to In a time slot of a certain line, the line number which 
prepare for the next request. 5 been output from the scan counter 50 is sent to the line 

The line controller 1 time-sharingly scans the line connector 2 through the signal line 10, Thus, the line 
memories 6a to tin, thereby checking the flag bits 34a to connector 2 reads out the content of the line memory 6 
34/i indicative of the presence of the reception data. The corresponding to the relevant line and sends the flag bit 
signal line 10 to indicate the line number is used to 33 and the flag bit 34 onto the signal line 11. On the 
indicate the number of the line which is at present being 10 other hand, the output of the scan counter 50 is used as 
scanned The values of the flag bits are indicated to the the memory addresses in the memories 51, 52a, and 526. 
line controller 1 through the signal line 11. If the value The line control word in the memory 7 corresponding 
of the flag bit 34 is "l w indicating the presence of the to the relevant line is read into the registers 53 and 54. 
reception data, the content of the relevant reception By inputting the content of the signal line 11 to report 
data storage area 32 is transferred to the line controller 15 the value of the flag and the content of the register 53 to 
1 through the signal line 13 and written into the com- a control logic 55, the following processes are executed, 
mon buffer memory 5. At the same time, the flag bit 34 Namely, in the case of transferring the data from the 
representative of the presence of the transmission data is line controller 1 to the line connector 2, the data in the 
reset to "0". common buffer memory 5 addressed by the content of 

In the data transmitting mode, the line controller 1 20 the register 54 is transmitted through a common mem- 
time-sharingly scans the line memories 6a to 6n, thereby ory read register 60 and transferred to the line connec- 
checking the flag bits 33a to 33/i indicative of the pres- tor 2 via the signal line 12. On the otherhand, when 
ence of transmission data. The signal line 10 is used to transferring the reception data from the line connector 
indicate the number of the line which is at present being 2 to the line controller 1, the data sent to a common 
scanned. The values of the flag bits are indicated to the 23 memory write register 61 through the signal line 13 is 
line controller through the signal line 11. If the value of written at the location in the common buffer memory 
the flag bit 33 is "0" indicating a request for transmis- which is indicated by the content of the register 54. 
sion data, the content of the common buffer memory 5 Finally, in dependence on the value indicated in the 
is read out and transferred to the line connector 2 controller 41 of the line control word, the operation to 
through the signal line 12 and written into the transmis- 30 interrupt an upper processor (not shown in FIG. 3) 
sion data storage area 31 in the line memory 6. At the through an interruption signal line 57 may be also per- 
same time, the flag bit 33 is set to *T\ formed. 

When the data to be transmitted to the lines has been As the result of the foregoing processes, the content 
exhausted, the line set 3 activates the transmission data of the controller 41 of the line control word is updated 
request lines 22a to 22/i, thereby requesting the line 35 by the control logic 55 and stored into the memory 51. 
connector 2 to set the next data. The line connector 2 On the other hand, if the data was read out from or 
selects the line set corresponding to the activated trans- written into the common buffer memory 5, the values of 
mission data request line 22 by the line set selection line the transmission buffer pointer 42 and reception buffer . 
20. The content of the transmission data storage area 31 pointer 43 are increased by "1" by a pointer update 
in the line memory 6 corresponding to the relevant line 40 logic 56 and stored into the memories 52a and 526, 
is sent to the line set through the data bus 21. Simulta- respectively. 

neously with this process, the flag bit 33 indicative of FIG. 4 is a timing chart showing the operation of 
the presence of the transmission data is reset to "0". each section in one time slot for a certain line. In the 
When the data is set, the line set 3 resets the transmis- diagram, R denotes a reading operation from the mem- 
sion data request line 22. The data set in the line set 3 is 45 ory and W indicates a writing operation into the mem- 
bit-serially dissolved and transmitted to the line. ory. When the scan counter 50 outputs a signal indica- 

FIG. 2 shows a format of line control words which tive of the line number i, this signal is sent to the line 
are stored in the memory 7. The line control word of connector 2 through the signal line 10. At the same 
one line comprises a controller 41, a transmission buffer time, the contents of the memories 51 and 52a are read 
pointer 42, and a reception buffer pointer 43 as shown in 50 out and set into the registers 53 and 54, respectively, 
the diagram. The information indicative of the attribute The line controller 1 receives the flag bits 33 and 34 via 
or operating state of the relevant line is stored in the the signal line 11. When the content in the common 
controller 41. The transmission buffer pointer 42 and buffer memory 5 is read out by the transmission buffer 
reception buffer pointer 43 indicate addresses in the pointer 42 in the register 54 and the transmission data is 
transmission buffer and reception buffer in the common 55 set into the register 60, it is transferred to the line con- 
buffer memory 5. The controller 41 is common to trans- nector 2 through the signal line 12 by the control of the 
mission and reception. control logic 55. Then after the updated transmission 

FIG. 3 shows a detailed example of the line controller buffer pointer 42 has been written into the memory 526, 
1. However, the portions which are not directly con- the content of the memory 526 is read out and set into 
cerned with the line control system of the invention are 60 the register 54. Since the line controller 1 receives the 
omitted. In FIG. 3, reference numerals 51, 52a , and S2b reception data via the register 61 through the signal line 
denote parts of the memory 7 which store the line con- 13, the common buffer memory 3 is accessed using the 
trol words. The controller 41 shown in FIG. 2 is stored content of the register 54 as an address. The content of 
in the memory 51. The transmission buffer pointer 42 the register 61 is written into the common buffer mem- 
and reception buffer pointer 43 are stored in the memo- 65 ory 5. Thereafter, the updated reception buffer pointer 
ries 52a and 526, respectively. Numeral 53 denotes a 43 is written into the memory 526. Finally, the updated 
read register of the memory 51. Numeral 34 represents controller 41 is written into the memory 51 and this time 
a read register of the memories 52a and 526. Numeral 50 slot is finished. Next, the scan counter 50 is updated to 




4,849, 

i+ 1 and the foregoing operations are repeated for the 
line having the line number i+ 1. However, when the 
flag does not request the transmission data or reception 
data, the memory 52a or 526 is not updated. 

In the embodiment, when the memory 7 to store the 5 
line control words is accessed, by individually accessing 
the transmission buffer pointer 42 and reception buffer 
pointer 43 in two memory cycles, the memory 7 whose 
read/write data widths are narrow can be used. How- 
ever, by widening the read/write data widths in the 10 
memory, the transmission buffer pointer 42 and recep- 
tion buffer pointer 43 can be also simultaneously ac- 
cessed in a single memory cycle. 

It is also possible to shift the function of the line con- 
nector 2 to the line set 3 so that the line set 3 has the line 15 
memory 6 and still execute the foregoing processes. On 
the other hand, it will be obvious that the line connector 
2 also can be included in the line controller 1. 

As explained above, in the full-duplex line, the pro- 
cesses regarding both of the transmission and the recep- 20 
tion are executed in one time slot given to the relevant 
line. In the case of the half-duplex line, only the pro- 
cesses regarding either the transmission or the reception 
are performed in one time slot By successively execut- „ 
ing the foregoing processes by changing the output of 
the scan counter 50, a plurality of lines can be con- 
trolled. 

In the embodiment, the processes regarding both of 
the transmission and the reception are performed in one 3Q 
time slot However, the single time slot is not prolonged 
as compared with that in the case where the processes 
regarding only either the transmission or the reception 
are executed. This is because the signal lines between 
the line controller 1 and the line connector 2 are divided 35 
into the signal lines regarding the transmission and the 
signal lines regarding the reception and the logic in each 
section also independently operates in the transmitting 
and receiving modes. The reading and writing opera- 
tions of the buffer pointers can be executed in parallel 40 
with the data transfer between the line controller 1 and 
the line connector 2. Therefore, even when the trans- 
mission buffer pointer 42 and reception buffer pointer 
43 are separately accessed hi two memory cycles, no 
influence is exerted. 45 

According to the embodiment, the full-duplex lines 
and half-duplex lines can be controlled at the same time 
slot period of time. On the other hand, since the infor- 
mation regarding both of the transmission and the re- 
ception is included in one line control word, a process 50 
such as an echo back or the like which is executed syn- 
chronously with the transmission and reception can be 
easily performed without needing a special hardware. 

According to the invention, in the case of time-shar- 
ingly scanning and processing a plurality of full-duplex 55 
lines, both of the transmitting and receiving operations 
can be executed in one time slot assigned to each line, so 
that the full-duplex lines and half-duplex lines can be 
processed at the same line speed with respect to the 
same number of lines. On the other hand, since the 60 
information regarding both of the transmitting and re- 
ceiving operations is included in one line control word, 
the processes to be executed synchronously with the 
transmission and reception can be easily performed 
without using a hardware for communication between 65 
the transmission and the reception. 

We claim: 

1. A communications control unit comprising: 
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a plurality of line sets to each of which a full-dupex 
line is connected and each of which includes means 
for forming character data from bit serial data re- 
ceived from said line and for converting character 
data into bit serial data to be transmitted to said 
line; and 

a line controller having a control memory in which a 
respective line control word is stored for each line, 
means for sequentially scanning said plurality of 
line sets, means for reading out said line control 
word from said control memory when a data trans- 
mission/reception request exists in the relevant line 
set, and means for simultaneously executing data 
transmitting and receiving operations with said line 
set in response to said line control word and said 
data transmission/reception request in a single time 
slot assigned to one of the lines. 

2. A communications control unit comprising: 

a plurality of line sets to each of which a full-duplex 
line is connected and each of which includes means 
for forming character data from bit serial data re- 
ceived from said line and for converting character 
data into bit serial data to be transmitted to said 
line; and 

a line connector having a first memory for storing 
transmission data, a flag bit indicative of the pres- 
ence or absence or said transmission data stored in 
said first memory, reception date and a flag bit 
indicative of the presence or absence of said recep- 
tion data stored in said first memory for each line, 
means for transmitting and receiving said transmis- 
sion data and said reception data with the line set 
where a data transmission/reception request exists 
and means for setting said flag bits in accordance 
with the presence or absence of the transmission 
and reception data; and 

a line controller having a second memory in which a 
respective line control word is stored for each line, 
means for sequentially scanning said plurality of 
lines via said line connector, means for reading out 
said line control word from the second memory 
when said flag bits in said first memory corre- 
sponding to the line being scanned indicate the 
absence of transmission data and/or the presence of 
the reception data, a buffer memory for storing 
transmission data and reception data and means for 
simultaneously executing data transmitting and 
receiving operations between said buffer memory 
and said first memory in a single time slot assigned 
to one of the lines. 

3. A communications control unit according to claim 
1, wherein said line controller includes a buffer memory 
for storing transmission data and reception data, first 
register means connected between said buffer memory 
and a transmission line for holding transmission data to 
be sent to said line sets via said transmission line, and 
second register means connected between said buffer 
memory and a reception line for holding reception data 
received from said line sets for storage in said buffer 
memory. 

4. A communications control unit according to claim 
3, wherein said control memory stores a transmission 
buffer pointer and a reception buffer pointer along with 
said line control word for each line, and said line con- 
troller further includes means for accessing said buffer 
memory to read out transmission data to said first regis- 
ter means and store reception data from said second 
register means in a single time slot on the basis of a 
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transmission buffer pointer and reception buffer pointer 
read out of said control memory. 

5. A communications control unit according to claim 
2, wherein said line controller includes a buffer memory 
for storing transmission data and reception data, first 
register means connected between said buffer memory 
and a transmission line for holding transmission data to 
be sent to said line sets via said transmission line, and 
second register means connected between said buffer 
memory and a reception line for holding reception data 
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received from said line sets for storage in said buffer 
memory. 

6. A communications control unit according to claim 
5, wherein said second memory stores a transmission 
buffer pointer and a reception buffer pointer along with 
said line control word for each line, and said line con- 
troller further includes means for accessing said buffer 
memory to read out transmission data to said first regis- 
ter means and store reception data from said second 
register means in a single time slot on the basis of a 
transmission buffer pointer and reception buffer pointer 
read out of said second memory. 

* • • * * 
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